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Abstract 
This paper examined welfare and poverty impacts of trade liberalization in Bangladesh. By 
using a computable general equilibrium model based on a social accounting matrix, an 
empirical investigation of the transmission channels linking trade liberalisation to the rest of 
the economy was carried out by conducting three simulations. In the first two simulations full 
tariff removal was accompanied by respective increase in production tax rates and income 
tax rate to ensure revenue neutrality. Third simulation resembles the actual tariff reforms 
undertaken in the country. This entailed the decline in both the spread and effective average 
duty rates, thereby reducing the mean rates and variance. 
 
The patterns of welfare losses are progressive for rural households but regressive for urban 
households in the first two simulations. In the third simulation, a clear regressive pattern is 
observed among the urban households but it is ambiguous for the rural households. Rural 
poverty declined due to tariff-income tax reforms and tariff rationalization but worsened in the 
case of tariff-production tax reforms. Except for the second simulation, the urban poverty 
headcount, gap and severity all worsen in other two simulations. This confirms that the 
benefits of tariff rationalization accrue more to the urban rich households compared to their 
poorer counterparts.  
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(CGE) model 
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1   Introduction 
  Bangladesh began to reverse its initially restrictive trade regime during the mid-1980s 
by undertaking comprehensive programmes of stabilisation, economic reforms and trade 
liberalisation. The belief was that such a strategy would: 1) release some of the impediments 
that hinder the country’s small domestic market; 2) increase foreign direct investment; 3) 
facilitate technology transfers; 4) create marketing networks; and 5) bring in much-needed 
managerial and technical skills.  
  Trade liberalisation brings about both benefits and costs to a developing country such 
as Bangladesh. Thus, maximizing the net gains from trade essentially depends on how well 
the country ‘manages’ the process to its own advantage by strengthening the domestic 
economy, removing the structural bottlenecks, and improving policy regimes and institutional 
capabilities. Two decades have passed since the mid 1980s reform agenda, and evidence 
shows that the economic benefits from trade liberalisation have been realised sooner than 
that of other reforms. However, the extent to which the benefits have been realised remains a 
matter of controversy. Some studies suggest that Bangladesh gained relatively little from the 
trade reforms of the 1990s (Mujeri 2002).  
  Studies undertaken thus far have failed to adequately assess the poverty and income 
distributional impacts of trade liberalisation. This raises a number of important issues related 
to social goals such as: Does trade liberalisation promote equity? How does it affect poverty? 
Are specific policy interventions needed to make trade liberalization equitable?  
  To address all these concerns, this paper assessed the economy wide, poverty, and 
income distributional impacts of trade liberalization in Bangladesh. By using a computable 
general equilibrium (CGE) model based on a social accounting matrix (SAM) framework, an 
empirical investigation of the transmission channels linking trade liberalisation to the rest of 
the economy, including households was carried out. The rationale behind the use of this   2
framework is that it is widely accepted as a template for policy analysis. This approach 
captures general equilibrium adjustments by allowing interactions of all agents in the 
economy, thereby making it possible to analyze both the macro and micro impacts of 
government policies. 
  The paper is organised as follows: the following section discusses the major changes 
in the external sector due to liberalisation, and provides a brief overview of economic 
structure and the poverty situation in Bangladesh. A third section outlines the main features 
of the underlying SAM and the CGE model followed by a discussion of the policy simulation 
results and concluding observations.  
2  Changes in Trade Policy, Economic Structure and Poverty in Bangladesh: 
An Overview
1 
2.1  Trade Policy Changes  
  The main objective of the reforms undertaken during the last three decades was to 
liberalise the country’s foreign trade and foreign exchange regimes by lowering tariff rates, 
removing quantitative restrictions, streamlining import procedures, introducing tax reforms, 
and instituting export promotion measures. The major changes were the following: 
•  Dismantling of both tariff and non-tariff barriers: tariff bands were narrowed and import 
procedures simplified. 
•  Replacement of twenty-four slabs of import duty rates in 1980s by only 4 slabs in 
2000. 
                                                  
1 This section has drawn from Khondker and Mujeri (2005)   3
•  Reduction in the highest customs duty rate from 350 percent in 1992 to 37.5 percent 
in 2000. Consequently, the mean tariff rate declined from 114 percent in 1989 to 22 
percent in 1999, while the weighted mean tariff rate fell to 19 percent.  
•  Reduction in the number of commodities under the four-digit code subject to 
quantitative restrictions from 550 in 1987 to 124 under the Import Policy of 1997-
2002. In 1992, about 12 percent of around 10,000 tariff lines were subject to 
quantitative restrictions. This further declined to less than 4 percent by 1999. At 
present, less than 0.5 percent of imports, mainly in the textile category, are subject to 
quantitative restrictions.  
•  Replacement of the multiple exchange rate system by a unified exchange rate in 
1992. At the same time, the domestic currency (Taka) was pegged to a currency-
weighted basket. This was undertaken in order to liberalise the foreign exchange 
market. 
  A policy of creeping devaluation has been followed since 1992 to maintain exchange 
rate flexibility and export competitiveness within a more market-determined exchange rate 
regime. The Taka was also made convertible for all current account transactions. 
  Implementation of export promotion measures to diversify the export base, improve 
export quality and stimulate higher value added exports, as well as to develop the backward 
linkages of industries.  
  Implementation of additional measures such as: special bonded warehouses, export 
processing zones, duty drawback, rebate on insurance premiums, income tax rebates, export 
credit guarantees, export incentives for non-traditional industrial products, establishment of 
an export promotion fund, provision for value added tax (VAT) refunds, tax holidays, and 
allowing exporters to retain foreign exchange from export earnings.   4
2.2  Changes in Economic Structure and Poverty 
  This section highlights the transformations of the Bangladesh economy during the last 
two decades. These include: changes in the structure of trade, value added, employment, 
wages, poverty, and inequality.  
  As a result of the trade policy reforms, Bangladesh’s global economic integration 
increased rapidly during the 1990s. Consequently, the GDP to trade ratio increased with the 
share of foreign trade (exports and imports) in GDP rising from around 20 percent in the early 
1980s to 33 percent in 2000.  Import volume and value increased by 21 percent and 11 
percent respectively compared with the 4 percent decline in volume and the 4 percent 
increase in value during the 1980s. Export volume and value increased by 15 and 11 percent 
respectively in the 1990s compared with an average annual growth of around 1 percent in 
volume and 8 percent in value during the 1980s. 
  There were other significant changes in the country’s economic structure since the 
last decade. Agriculture’s share in GDP declined to about 25 percent in 2000 from 30 percent 
in 1990, while the share of manufacturing correspondingly increased from 21 percent in 1990 
to 26 percent in 2000, due mainly to impressive manufacturing exports performance. The 
share of services remained stable at roughly 50 percent.  
  The average GDP growth rate increased from less than 4 percent during the period 
1980-90, to more than 5 percent between the period 1995-2000. In general, this suggests 
that higher growth was achieved during the period of liberalisation. As a result, the growth in 
GDP per capita accelerated during the 1990s. This can be attributed to increased economic 
and reduced population growth.  
  The unemployment rate doubled to 3.7 percent during 1991-2000, relative to 1.9 
percent prior to the period. A more serious concern, however, was the high rate of 
underemployment reflecting the fact that more than 35 percent of those who were employed 
worked less than 35 hours a week. By the end of the 1990s, around 39 percent of the total 
labour force was either underemployed or unemployed.   5
  Poverty data suggests that per capita real GDP growth helped alleviate the poverty 
situation in the 1990s. During this period, the annual rate of poverty reduction was registered 
at around 1 percent. Although both urban and rural poverty have declined, the poverty 
incidence of the former remained higher than the latter. Overall, the poverty situation in the 
1990s contrasted starkly with that of the early 1980s. This is because poverty incidence 
declined at quite a slow rate in the early 1980s. For instance, the national poverty headcount 
rate only declined from 58.5 percent in 1983/84 to 57.1 percent in 1988/89, implying a mere 
0.23 percent annual rate of decrease. During the 1990s however, the rate of decrease was 
1.05 percent for urban areas and less than 0.1 percent for rural areas, or an unweighted 
average decrease of 0.56 percent for the entire country.  
  The Gini index of consumption expenditure remained relatively unchanged between 
the early 1980s and 1992. However, it rose sharply from 32 percent in 1992 to 37 percent in 
2000. Likewise, rural inequality in consumption expenditure also increased from 26 percent to 
30 percent. Thus, income inequality trends remained the same as a result of the deterioration 
in income distribution for both rural and urban areas. Furthermore, inequality increased rather 
sharply during the early 1990s, which coincided with the period of rapid trade liberalisation.  
3  Trade Liberalization and Poverty: Transmission Channels 
  Identifying the transmission channels that link trade liberalization and poverty is quite 
complex. This is because, apart from assessing the specific impact on the domestic 
economy, the heterogeneity of the poor is an issue in itself. Since the poor differ among 
themselves, this implies that the effects of trade liberalisation may differ among them. As 
such, there will be gainers and losers, and any measure of net impact is difficult to arrive at. 
Moreover, the gains and losses are likely to have a significant time dimension so that the 
short run stress on particular groups of the poor may be more than compensated for in the   6
longer run. As a result, the static effects of trade liberalisation are likely to be different in 
many respects from its dynamic consequences. 
  In the present study, we focus on main channels through which trade liberalisation 
influences poverty outcomes in Bangladesh. Since poverty outcomes are manifested and 
measured at the household level, we concentrate on how the meso-environment facing the 
households, particularly the poor households, are affected by the forces of trade 
liberalisation.
2  
  For instance, the direct effect of trade liberalisation through the price channel 
depends on how resulting changes in the prices of importables not only affect the prices 
faced by households, but also the prices of other commodities. Thus, several dimensions of 
the channel determine the nature of the impact (e.g. nature of the domestic market and its 
underlying institutions and importance of the imported commodities and foreign trade in 
general).  
  Similarly, changes in production structure as a result of trade liberalisation will affect 
wages and levels of employment depending upon the characteristics of the labour market 
and the relative flexibility of wages and employment. Changes in government revenue and 
expenditure patterns and their impacts on the poor depend on several factors e.g. extent of 
revenue loss due to trade liberalisation, forms of taxation introduced to maintain revenue 
neutrality, etc. 
4  Outline of the Methodology  
  The general methodology is based on a framework that is capable of examining the 
consequences of certain policy changes on the economy as a whole, while at the same time 
                                                  
2 Although intra-household distribution has significant implications for the gender aspects of the 
poverty impacts of trade liberalization, the scope of the paper is restricted to household-level impacts.   7
allowing for an analysis of the poverty and distributional impacts at the household level. To 
accomplish this, we construct a Computable General Equilibrium (CGE) model.  
4.1  Calibrating the CGE Model 
  The CGE model is numerically calibrated to the 1995/96 Social Accounting Matrix 
(SAM). The main sources of information for the SAM are:  
•  1993/94 Input-output table prepared by the Bangladesh Institute of Development 
Studies (BIDS 1998);  
•  Household Expenditure Survey 1995/96 by the Bangladesh Bureau of Statistics (BBS, 
1998a); 
•  Labour Force Survey (LFS) by the Bangladesh Bureau of Statistics (BBS, 1998b); 
and  
•  National Income Estimates by the Bangladesh Bureau of Statistics (BBS, 2001).  
Accounts: The 1995/96 SAM identifies the economic relations through four types of 
accounts: (i) production activity accounts for 26 sectors; (ii) 7 factors of production with 6 
different types of labour and one capital; (iii) current account transactions among 3 main 
institutional agents - households and unincorporated capital, government and the rest of the 
world; and (iv) one consolidated capital accounts to capture the flows of savings and 
investment by institutions and sectors respectively.  
Activity: The activity account is represented by 26 producing activities. These were derived 
from the 79 sectors of the 1993/94 input-output table. Due to lack of adequate information, 
the distinction between activity and commodity is not made, and hence they are synonymous.  
Households: An important feature of the SAM for 1995/96 is the disaggregation of 
households into 7 groups. The household groups differ with respect to employment status, 
income levels, and expenditure patterns. Pyatt and Thorbecke (1976) have suggested   8
location, sociological, and wealth criteria to classify household groups
3. In this study, location 
(rural-urban), land ownership, occupational status, and level of education information as 
contained in the HES 95/95, were used for household classification.  
Labour: The SAM for 1995/96 also accounts for disaggregation of labour into 6 groups 
based on gender and skill level of the workers. This labour classification is used to examine 
the consequences of policy measures on “factorial” income distribution. The labour 
classification was based on information on education level and gender. The disaggregation of 
factors, households, activities and institutions in the SAM and model is given in Table 1. 
4.2  Describing the CGE model for the study  
  A CGE model captures the detailed accounts of the circular flows of receipts and 
outlays in an economy. In addition, it satisfies the equilibrium conditions for all markets 
simultaneously and is thus useful in analysing associations between various agents of the 
economy.  
  In line with most CGE models, the model used in this study was solved in a 
comparative static mode, thereby providing an instrument for controlled policy simulations 
and experiments. The solution of each simulation presents complete sets of socio-economic, 
meso-, and macro- level indicators such as activity/commodity prices, household incomes 
and expenditures, factor demand and supplies, gross domestic products, exports and 
imports, and household poverty situation. The model is calibrated to the SAM to exactly 
reproduce the base year values
4.  
                                                  
3 For instance, the location criterion which distinguishes a household as urban or rural is useful since it 
captures many aspects of duality. Depending on this distinction, individuals with otherwise similar 
characteristics may be paid different wages, have different job opportunities and employment 
expectations and generally be subject to different sets of parameters in their socio-economic 
behaviour (Pyatt et al, 1984). 
4 In the calibration procedure, most of the model parameters are estimated endogenously keeping the 
various elasticity values fixed.    9
Table 1: Disaggregation and description of factors, institutions and households 
Set Description  of  Elements 
Factors of Production 
Female: 3 categories according to skill levels (low, medium and high) 
Low: 0-V class; Medium: VI-X class; and High: X Plus  
 
Labour (6) 
Male: 3 categories according to skill levels (low, medium and high) 
Low: 0-V class; Medium: VI-X class; and High: X Plus 
Capital (1)   1 type only  
Institutions 
Rural Agriculture: 3 categories according to land ownership  
Labourer household: 0-0.49 ha; Small Farmers: 0.5-2.49, Large Farmers: >2.5 ha.  
Rural Non-Farm: 1 category according to occupation  
 
Households (7) 
Urban: 3 categories according to the level of education of the household head: Low 
Skilled: 0-V class; Medium Skilled: VI-X class; and Professional: X + 
Government  Others (2) 
Rest of the World 
Activities 
Crops Non-traded: Aman and Boro 
Crops Traded: Grains and Commercial Crop 
Non-crops Non-traded: Forestry 
 
Agriculture (7) 
Non-crops Traded: Livestock and Fish  
Food Processing Traded: Rice Milling, Ata and Flour, Other Food and Tobacco 
Textiles Traded: Clothing, Read Made Garments and Leather.  
 
Industries (12) 
Others  Traded: Chemical, Fertilizer, Petroleum Products, Machinery and 
Miscellaneous Industries  
Services (6)  Non-Traded: Construction, Gas, Trade, Social, Public Administration, Financial 
Service and Other Services 
 
Production Structure: A nested production structure is used for each sector. At the top 
level, real value added and intermediate inputs are combined via a Constant Elasticity 
Substitution (CES) production to produce gross output. The value added is a CES aggregate 
of seven types of factor inputs, which includes capital and six different categories of labour 
inputs. The composite intermediate input is composed of domestic and imported 
intermediates.  
Demand Structure: The structure of demand is composed of demand for private and public 
consumption expenditure, investment  and exports. Private consumption demand is specified 
by a Cobb-Douglas function, which is combined with a nested CES function of composite 
products. The distribution of investment by sector is modeled using a fixed-coefficient 
specification. A Leontief specification applies to both domestically produced and imported 
investment. The formulation of investment is purely static: there is no link between increased   10
savings today and additional investment in a subsequent time period. Thus, the dynamic 
impacts of capital accumulation as well as intertemporal features are not considered here.  
Total government expenditure is assumed exogenous. The distribution of government 
expenditure by sector is modeled using a fixed-coefficient specification. Export demand is 
specified by a downward sloping world demand for exports.  
System Constraints and Equilibrium Conditions: There are four constraints in the system. 
The real constraint refers to domestic commodity and factor market, while the nominal 
constraint represents two macro balances: the current account balance of the rest of the 
world and the savings-investment balance. 
Commodity. Sectoral supply is a composite of imports and output sold in the domestic 
market. Composite demand, on the other hand, includes final demands (i.e. private and 
public consumption expenditure and investment) and intermediate input demand. Variations 
in sectoral prices assure equilibrium between sectoral supply and demand.  
Factor Market. It is generally assumed that total quantities of factors supplied are fixed and 
hence variations in the factors returns (i.e. wages and rents) ensure equilibrium between 
factor demand and supply. This specification implies full mobility of factors across producing 
activities. However, given the comparative static nature of the analysis, full mobility 
specification is adopted for the seven types of factors (six types of labour and one capital). 
Factors with variations in their returns (e.g. wages and rental values) ensure equilibrium in 
the factor market.  
Current Account Balance. The inflows (transfers to and from domestic institutions) are fixed 
but imports and exports are determined endogenously in the model. Foreign savings is fixed, 
while the nominal exchange rate is the numeraire.  
Savings-investment equilibrium. The model treats investment decisions as given and 
hence savings adjusts to ensure equality to the fixed value of investment. To do so, the 
propensity to save of households is selected as the adjustment variable.   11
Table 2: Summary of model features 
 
Labour is mobile across producing activities, whereas capital is sector-specific 
Primary factor supplies are exogenous and fixed  
The world prices of imports are exogenous invoking the small country assumption 
On the export side, Bangladesh is assumed to have some market power invoking 
endogeneity of domestic and world price of Bangladeshi exports 
Current account balance or deficit is fixed  
Imports and domestically produced goods are imperfect substitutes 
Output produced for domestic and export market reflects differences in quality 
Savings of domestic institutions adjust to equate given investment 
Nominal exchange rate acts as the numeraire 
Excess demand conditions are satisfied 
5  Salient Features of the Base Scenario 
  The main features of the Bangladesh economy at the base case are depicted in Table 
3. The table shows sectoral tariff rates, value added shares, imports and exports shares by 
sectors, proportions of imports and exports to sectoral outputs, and elasticity of export 
demand (ex) and CES function (em). 
  The import duty rates range from as low as 2 percent to as high as 47 percent. In 
general, most  manufacturing activities pay higher duties than activities in the agriculture 
sectors. The highest import duty rate is in the petroleum sector (i.e. 47 %), followed by other 
food (37%), clothing (24%), chemical (21%) and machinery (18%), while, the lowest duties 
are paid by tobacco (2%), ready-made garments (2.9%) and rice milling (3.4%) sectors. 
Thus, the above tariff structure suggests that tariff elimination will likely lead to an increase in 
imports from the heavily protected sectors.  
  The structure of production reveals that the contribution of agriculture, manufacturing 
and services activities in total value added are 22, 31 and 47 percent, respectively. Moreover, 
it is worth noting that trade and other services sectors, when combined, account for about 34 
percent of total value added (see Appendix Table A2 for product and factor market details).  
   12
Table 3: Salient features of base scenario 














Aman Paddy  1.8 3.0 3.90    
Boro Paddy  1.8 3.0 4.44    
Grains 16.51 1.8 3.0 0.38 1.65   34.63 
Commercial crops  7.18 1.8 3.0 4.28 2.94 0.33  5.99  0.40
Livestock 1.8 3.0 4.48 0.92 0.09  1.99  0.12
Fish 1.8 3.0 2.16 7.73  0.00  15.59
Forestry              1.8 3.0 2.68    
 AGRICULTURE  22.32    
Rice Milling  3.43 1.8 3.0 6.07 0.22   0.18 
Ata and Flour   12.16 1.3 1.6 0.50 0.02   0.17 
Other Food  37.42 1.3 1.6 1.67 3.30 4.88 8.83  7.82
Leather  1.3 1.6 0.63 0.11 11.05 0.90  53.49
Clothing  24.42 1.3 1.6 3.89 9.00 12.20 16.03  13.02
Ready Made Garment  2.96 1.3 1.6 3.00 0.54 60.84 1.40  94.67
Tobacco  2.04 1.3 1.6 0.64 0.04  0.55  0.01
Chemical  20.98 1.3 1.6 0.60 9.44 0.20 64.39 0.81
Fertilizer  0.08 1.3 1.6 0.30 1.12 0.73 17.48 6.83
Petroleum   47.15 1.3 1.6 0.89 3.85 0.32 36.53 1.84
Machinery  17.88 1.3 1.6 1.60 27.91 0.49 91.44 0.96
Miscellaneous Ind.  6.69 1.3 1.6 2.38 38.93 1.14 129.16  2.27
Construction         5.63   
 INDUSTRY  30.59    
Utility 2.81    
Trade Services  22.93    
Social Services  3.96    
Public Administration  2.69    
Financial Services  6.08    
Other Services        11.44    
 SERVICES  47.09    
Total            (100.00)  15.33 100.00 100.00 100.00  8.41  5.04
 
  Four sectors - miscellaneous industry (38.9%), machinery (27.9%), chemical (9.4%) 
and clothing (9%) - account for more then 80 percent of the total imports. As a percent of 
sectoral output, import volumes are also substantial for heavily protected sectors such as 
miscellaneous industry (129%), machinery (91%), chemical (64%) and petroleum (37%).  
  In the same vein, more than 90 percent of exports originate from four sectors: ready-
made garments (60.8%), clothing (12.2%), leather (11%) and fish (7.7%). The ready-made 
garments sector has the highest export-to-output intensity at 95 percent, followed by leather, 
fish and clothing sectors at 53, 16 and 13 percent respectively.   13
  On the whole, the above analysis of the structure of the Bangladesh economy 
suggests that the impact of tariff elimination on the economy may likely be channeled to the 
four major importing sectors as a result of variations in import volumes, demand for primary 
factors, and value added.   
6  Simulation Design  
  Three simulations were conducted to analyse the impacts of trade reforms in the 
context of the Bangladesh economy:  
•  Simulation 1: All tariffs are eliminated. The pre-simulation government budgetary 
position is maintained. That is, the reduction in government revenue (arising from loss 
of tariff revenues) is compensated by an increase (by 55 percent) in existing 
production taxes, and through the imposition of new taxes on the construction sector.    
•  Simulation 2: Full tariff removal, with the decline in government revenues 
compensated by increasing (by almost 300 percent) the income tax rates of 
households (e.g. non-farm, medium-skilled and professional), and levying income 
taxes on large farmer households, such that the pre-simulation budgetary position of 
the government is maintained.  
•  Simulation 3: Change in tariff rates in a way that resembles the actual tariff reforms 
undertaken in the country. This entailed the decline in both the spread and effective 
average duty rates, thereby reducing the mean rates and variance. The foregone 
government revenue is compensated by the imposition of new taxes on the 
construction sector.  
7 Simulation  Outcomes 
  To better understand the economy-wide impacts of tariff reduction, the simulation 
results are reported in terms of price, volume, income, consumption, and welfare impacts.    14
7.1  Price and Volume Effects 
  The immediate impact of tariff elimination is through changes in import prices. The 
changes in domestic import prices then influence other prices, thereby resulting in the 
reallocation of resources, changes in household incomes and variations in consumption 
expenditures. The prices and volume effects of tariff elimination are presented in Table 4. 
  As expected, the domestic price of imported commodities decreases as a result of 
tariff elimination, leading to an increase in import volumes. Under simulation 1, the domestic 
import prices of all imported commodities decreased, with the greatest reduction observed 
among products with relatively higher initial import duty rates. In spite of this, the reduction in 
the domestic prices of imports did not necessarily translate into increased imports. This is 
because the changes in import volumes depend on the change in the relative price of imports 
to domestic goods. Nonetheless, in the case of heavily protected sectors, the fall in import 
prices was relatively larger than the fall in domestic prices, thereby leading to higher demand 
for imports and lower demand for domestic products. As a result, increased import volumes 
are observed for the most heavily protected sectors: petroleum (33.6%), chemical (9.0%), 
clothing (20.7%), other food (26.7%), grains (6.5%), and machinery (2.8%).  
  As for other imports, the volume of imports declined despite the import price 
reduction. As mentioned earlier, changes in relative prices of domestic sales and imported 
commodities partly explain these outcomes. In the case of ready-made garments for 
instance, the fall in import price of 2.9 percent vis-a-vis the 16 percent fall in domestic prices 
resulted in an increased demand for domestic products (movement of factors in those sectors 
also ensured higher supply) and a reduced demand for imported substitutes. This pattern 
holds for all imported commodities that registered a fall in import demand even with the 
complete elimination of tariffs. These outcomes can also be partially attributed to the fixed 
balance of payments constraint. The domestic demand for some of these imported goods 
rose because of increased imports in other sectors and the fixed BOP specification.   15
Table 4: Effects of trade liberalization on sectoral prices and volumes  
    Simulation 1  Simulation 2  Simulation 3 
Sectors Tm  PMi  Mi PDi Di PEi Ei Pi Qi PMi Mi  PDi  Di PEi Ei Pi Qi PMi Mi PDi Di PEi Ei Pi  Qi 
Aman Paddy          -10.3 -0.4     -10.3 -0.4      -11.0  -1.4     -11.0 -1.4     -1.5 0.4     -1.5  0.4 
Boro Paddy          -10.3 -0.3     -10.3 -0.3      -11.3  -1.3     -11.3 -1.3     -1.7 0.5     -1.7  0.5 
Grains  16.5 -14.2  6.5 -10.3 -1.7     -11.4 0.6 -14.2 4.5 -11.2 -1.6     -12.1 0.1 -7.7 0.3 -1.7 1.5     -3.5  1.8 
Commercial  crops  7.2 -6.7 -6.7 -10.2 0.0 -4.0 12.9 -10.0 -0.4 -6.7 -8.0  -11.0  0.2 -4.3 14.2 -10.7 -0.3 0.3 2.4 -1.4 0.7 -0.7 2.1 -1.3  0.5 
Livestock        -17.0 -10.2 0.8 -4.1 13.5 -10.1 0.5   -19.9  -11.0  -1.2 -4.0 13.2 -10.8 -1.6   2.1 -1.5 0.7 -0.7 2.2 -1.5  0.6 
Fish          -11.6 0.9 -4.7 15.5 -11.6 0.9      -12.7  -0.6 -4.8 16.0 -12.7 -0.6     -1.8 0.5 -0.8 2.4 -1.8  0.5 
Forestry                   -10.5 -2.4     -10.5 -2.4      -11.2  2.9     -11.2 2.9     -1.5 0.4     -1.5  0.4 
Rice  Milling  3.4  -3.3 -11.1 -10.1 -0.1 -3.6 19.0 -10.1 -0.1 -3.3 -14.1 -11.1 -1.7 -3.6 11.8 -11.1 -1.8 3.9 8.0 -1.5 0.3 -0.6 1.8 -1.5  0.3 
Ata and Flour   12.2  -10.8  0.7 -10.8 0.7     -10.8 0.7 -10.8 -1.3  -11.6  -0.2     -11.6 -0.2 -4.2 3.2 -2.6 1.2     -2.6  1.2 
Other Food  37.4 -27.2  26.7 -9.6 -2.3 -3.5 5.8 -11.9 0.7 -27.2 22.3 -12.4 -2.2 -4.8 8.1 -14.2 0.4 16.2 0.4 -2.0 0.2 -0.8 1.3 -3.8  2.0 
Leather        -12.2 -13.2 4.1 -7.2 12.7 -13.0 3.7   -17.1  -16.0  2.3 -8.0 14.2 -15.8 1.9 15.2 6.9 -2.4 1.4 -1.5 2.5 -2.1  1.0 
Clothing  24.4 -19.6  20.7 -10.1 4.4 -6.1 10.6 -12.0 7.3 -19.6 18.4 -12.5 6.1 -7.7 13.7 -13.9 8.3 -7.4 8.8 -2.1 1.2 -1.4 2.2 -3.1  2.5 
Ready Made Garment  3.0 -2.9 -9.6 -16.0 9.2 -10.3 19.0 -13.5 5.1 -2.9 -13.6  -18.8  9.1 -11.6 21.9 -15.8 4.0 11.9 4.2 -2.5 2.6 -2.0 3.3 0.3  1.1 
Tobacco  2.0 -2.0 -2.9 18.1 -23.8 18.3 -23.6 18.0 -23.7 -2.0 -13.8  -10.8  -2.6 -4.1 7.0 -10.8 -2.6 12.9 5.9 -1.0 0.2 -0.4 0.6 -1.0  0.3 
Chemical  21.0 -17.3  9.0 -3.4 -11.0 2.5 -3.9 -9.5 -3.1 -17.3 7.1 -12.6 -0.5 -5.7 9.8 -14.6 2.6 -8.7 6.3 -2.8 2.1 -0.5 0.9 -5.3  1.3 
Fertilizer  0.1  -0.1 -11.0 -9.5 1.3 -4.8 8.2 -8.1 -0.7 -0.1 -14.0 -12.8 2.7 -6.8 11.9 -10.9 -0.1 10.4 2.3 -2.8 3.4 -2.4 4.0 -0.9  0.8 
Petroleum   47.2 -32.0  33.6 -3.1 -15.8 4.6 -6.9 -14.0 -1.7 -32.0 27.1 -12.6 -8.4 -3.0 5.0 -19.6 2.1 24.9 8.2 -3.1 8.1 1.5 2.4 10.9  2.7 
Machinery  17.9 -15.2  2.8 -4.5 -12.9 2.5 -3.8 -10.0 -5.3 -15.2 7.6 -12.6 3.2 -7.1 12.5 -13.9 5.4 -6.3 1.8 -3.2 2.8 -0.6 0.9 -4.7  0.5 
Miscellaneous Ind.  6.7 -6.3 -4.1 -6.8 -3.4 -2.1 3.5 -6.5 -3.8 -6.3 -3.7  -11.1  3.7 -6.4 11.3 -8.4 -0.6 7.9 7.2 -0.8 4.5 -1.8 3.0 4.1  2.3 
Construction                 1.3 -3.9     1.3 -3.9      -11.2  7.0     -11.2 7.0     1.7 1.5     1.7  1.5 
Utility          -4.7 -3.6     -4.7 -3.6      -11.3  1.2     -11.3 1.2     -1.8 0.9     -1.8  0.9 
Trade Services          -10.5 -1.0     -10.5 -1.0      -11.5  0.1     -11.5 0.1     -1.7 0.6     -1.7  0.6 
Social Services          -10.2 0.0     -10.2 0.0      -11.1  -1.8     -11.1 -1.8     -1.5 0.1     -1.5  0.1 
Public Administration          -9.2 -0.7     -9.2 -0.7      -11.1  0.5     -11.1 0.5     -1.0 0.3     -1.0  0.3 
Financial Services          -9.9 -1.1     -9.9 -1.1      -11.1  -2.3     -11.1 -2.3     -1.4 0.2     -1.4  0.2 
Other Services           -9.9 -0.5     -9.9 -0.5      -11.0  -2.9     -11.0 -2.9     -1.3 0.3     -1.3  0.3 
Tm: initial tariff rate; PM(PD,PE,P): Import (Domestic, Export, Producer) Price; M(D,E,Q): Volume of imports (domestic sales, exports, production).  
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  The relationship between the domestic price of imports and import volumes observed 
in the first simulation is also found in the case of the second simulation, although the 
magnitudes of variation are somewhat different. In the third simulation, tariff rates were 
rationalized such that the new rates (see Table A1) are higher for some consumer goods 
(such as rice milling, other food, clothing, ready made garments and miscellaneous 
products) and a few intermediate goods (e.g. commercial crops, petroleum and fertilizer). 
Compared to the base case, this brought about an increase in prices of these imports and 
consequent substantial fall in their import volumes. The new volumes, however, were lower 
for other imported products when compared with their base values. This is due to a reduction 
in the price of imports among these products.  
  In order to keep the balance of payments fixed against the backdrop of increased 
imports, exports from Bangladesh must increase. To accomplish this, Bangladeshi exporters 
must lower their prices in the world market. Hence, the decline in export prices results in an 
increase in Bangladeshi exports. In simulation 1, the greatest export increase is observed for 
ready-made garments (18.9%, where export price fell by 10.3%), fish (15.5%, where export 
price fell by 4.7%), livestock (13.5% where export price fell by 4.1%), commercial crops 
(13.5%, where export price fell by 3.9%), and leather (12.7%, where export price fell by 
7.2%). In contrast, export volumes decrease in sectors whose export price increased:   
tobacco (-23.6% where export price rose by 18.3%) chemical (-3.9%, where export price 
rose by 2.5%), and machinery (-3.8%, where export price rose by 2.5%).  
  In the case of the second simulation, an increase in exports is observed across all 
sectors. Bangladesh can only increase its share in the world market if it lowers its export 
prices, which is also observed in the results. As expected, the largest price fall (11.6%) is 
observed for ready-made garments with the corresponding highest export increase (21.9%) 
for that sector. On the other hand, the smallest fall in export price (2.9%) and volume (4%) is 
observed for the petroleum sector. Trends in export volumes and prices in the third 
simulation were similar to the case of simulation 1. Since the magnitude of export price   17
movements was smaller in the second simulation, the changes in export volumes were 
relatively smaller in this case compared to the first simulation.  
 In  the  first and second simulations, the decline in both domestic import and domestic 
sales prices resulted in the fall of composite prices for all products, consequently leading to a 
rise in consumption. However, households were unable to take full advantage of this price 
fall because of the decrease in their nominal income. As a result, consumption of most 
products declined, while that of a few others increased (e.g. other food, leather products, 
clothing and ready-made garments, etc.). In contrast, the reduction in domestic import and 
domestic sales prices led to a decline in composite prices for all commodities, together with 
an increase in the demand for composite commodities under the third simulation.  
7.2  Factor Movements and Impacts on Value added 
Movements of primary factors and the corresponding changes in value added by 
sectors are reported in Table 5. As expected, full tariff elimination, along with an increase in 
consumption taxes (in the case of simulations 1 and 3), results in a resource allocation from 
previously protected sectors towards un-protected and less taxed sectors. Thus, both labour 
and capital factors are released from the protected sectors (such as petroleum, chemical, 
other food and machinery sectors) to relatively less protected (ready-made garments and 
commercial crops) or un-protected sectors (leather, fish and livestock). As a result of these 
factor movements, the value added of the protected sectors declined, whereas the value 
added of less protected and un-protected sectors increased. An exception to this was 
clothing in that, despite being a heavily protected sector, its value added increased to meet 
the increased input demand of the expanding ready-made garments sector.  
  Furthermore, due to tariff elimination and rationalization, the composite and, to a 
lesser extent, the general price indices decline. This fall in the general price level induces a   18
subsequent reduction in the nominal wage and rental rate of capital. As a result, sectoral 
output (value added) declined in all simulations relative to the base scenario
5 (Table A3).  
Table 5: Factor movements and value added by sectors  







wLi   rK
rKi
i KD ∂ i LD ∂ i VA ∂ i KD ∂ i LD ∂ i VA ∂   i KD ∂   i LD ∂ i VA ∂
Aman Paddy  1.6  5.2  2.8 0.11 -0.24 -0.11 -1.76 -1.78 -1.78 0.30  0.05 0.14
Boro Paddy  1.3  5.4  3.6 0.18 -0.17 -0.02 -2.04 -2.05 -2.05 0.04  -0.21 -0.10
Grains 1.5  0.5  0.3 -1.11 -1.18 -1.16 -2.30 -2.11 -2.19 -2.01  -2.21 -2.13
Commercial crops  0.5  3.2  5.2 0.71 -0.02 0.45 0.02 -0.28 -0.09  0.66  0.34 0.55
Livestock  1.1  5.1  3.9 1.52 -0.03 0.68 -1.45 -2.32 -1.92  0.49  0.05 0.25
Fish  0.1  0.4  3.7 3.45 2.28 3.40 1.17 1.07 1.16  0.44  0.13 0.41
Forestry 0.3  1.5  3.7 -2.24 -2.05 -2.19 2.31 2.69 2.41  -0.61 -0.77 -0.65
Rice Milling  0.0  0.6  10.8 0.74 -0.19 0.70 -2.18 -2.55 -2.20 0.09  -0.26 0.08
Ata and Flour   0.0  0.0  0.9 0.30 0.41 0.31 -1.61 -1.23 -1.59 -0.61  -0.79 -0.62
Other Food  0.2  0.6  2.6 -1.28 -1.24 -1.28 -2.83 -2.50 -2.78  -0.87  -1.07 -0.91
Leather  0.2  0.3  0.9 9.54 9.65 9.56 7.38 7.81 7.46  1.15  0.96 1.11
Clothing  1.1  4.4  3.5 5.38 5.27 5.32 5.24 5.49 5.37  0.38  0.16 0.26
Ready Made 
Garments  0.8  2.9  3.1 18.47 14.93 16.87 18.85 16.60 17.84  2.29  1.61 1.99
Tobacco 0.4 0.4 0.9 -22.92 -23.39 -23.04 -2.54 -2.70 -2.60 0.33  0.03 0.26
Chemical  1.7 0.8 0.4 -9.29 -9.51 -9.52 -3.19 -2.94 -3.03  -4.03  -4.25 -4.17
Fertilizer 0.8  0.3  0.3 4.29 4.18 4.21 0.63 1.02 0.81 1.33  1.12 1.23
Petroleum   0.1 0.2 1.5 -15.52 -15.38 -15.51 -10.53 -10.19 -10.50  -10.10 -10.25 -10.11
Machinery  0.3 0.9 2.2 -11.63 -11.54 -11.61 0.28 0.69 0.39  -5.31  -5.49 -5.35
Miscellaneous Ind.  0.7  2.0 2.7 -0.93 -1.28 -1.07 3.65 3.68 3.66 5.40  5.13 5.30
Construction 0.5  3.8  7.2 -2.62 -2.54 -2.59 6.30 6.66 6.41  -1.38 -1.56 -1.44
Utility 0.2  1.1  4.3 -3.03 -3.14 -3.05 0.30 0.73 0.38 0.26  0.04 0.22
Trade Services  3.6  38.8  9.2 -0.72 -0.63 -0.65 -0.97 -0.61 -0.68 0.16  -0.02 0.02
Social Services  1.0  4.4  3.6 0.73 0.09 0.40 -2.25 -2.12 -2.19 0.00  -0.28 -0.15
Public Administration  4.2  4.7  1.0 1.64 1.393 1.44 0.03 0.35 0.28 0.94  0.70 0.74
Financial Services  0.3  3.4  8.4 -0.55 -0.69 -0.59 -2.71 -2.30 -2.60 0.24  0.01 0.18
Other Services  0.6  9.3  13.3 0.67 -0.04 0.43 -3.26 -3.40 -3.31 0.39  0.09 0.28
Total     100.0  100.0    
7.3 Income  Effects 
The initial distribution of household income from wages, capital and other sources (e.g. 
remittances and transfers) is presented in Table 6. This table also shows the post-simulation 
changes in household income from the above-mentioned sources.  
                                                  
5 The real wage and real return to capital were, however, positive, implying that sectoral real income 
was higher under the tariff elimination simulation than in the base case.   19
Table 6: Income profiles of household groups  
   Simulation 1   
   Income share %  Income Change 
   Change LAB  Small Large NFHH WLSKL WSKL PROF LAB  Small Large NFHH WLSKL WSKL PROF
Wage   -9.6 100.0 57.0  32.3  55.6 60.7 26.1 27.4 -10.4 -10.2 -10.4 -10.0 -10.2 -7.5 -8.7
Capital   -10.6  0.0 42.2  66.5  41.9 37.4 63.6 67.0 0.0 -10.6 -10.4 -10.6 -10.6  -10.6 -10.6
Other Income  0.0  0.0 0.8  1.3  2.5 1.9 10.3 5.6 0.0 0.0 0.0 0.0 0.0  0.0 0.0
Total  -10.1 100.0 100.0 100.0  100.0 100.0 100.0 100.0 -10.4 -10.4 -10.4 -10.2 -10.3 -9.5 -10.0
Change in Direct Taxes  0.0 0.0 0.0 11.1 0.0  10.6 11.1
Net Change in Nominal Income  -10.4 -10.4 -10.4 -10.2 -10.3 -9.5 -10.0
   Simulation 2 
   Income share %  Income Change
   Change LAB  Small Large NFHH WLSKL WSKL PROF LAB Small Large NFHH WLSKL WSKL PROF
Wage   -9.9 100.0 57.0  32.3  55.6 60.7 26.1 27.4 -10.8 -10.7 -10.4 -10.4 -10.5 -7.9 -9.2
Capital   -10.8  0.0 42.2  66.5  41.9 37.4 63.6 67.0 0.0 -10.8 -10.8 -10.8 -10.8  -10.8 -10.8
Other Income  0.0  0.0 0.8  1.3  2.5 1.9 10.3 5.6 0.0 0.0 0.0 0.0 0.0  0.0 0.0
Total  -10.8 100.0 100.0 100.0  100.0 100.0 100.0 100.0 -10.8 -10.8 -10.8 -10.8 -10.9  -10.9 -10.9
Change in Direct Taxes  0.0 0.0 “-“ -72.0 0.0  -72.3 -75.6
Net Change in Nominal Income  -10.8 -10.8 -13.1 -12.4 -10.9  -16.3 -15.5
   Simulation 3 
   Income share %  Income Change
   Change LAB  Small Large NFHH WLSKL WSKL PROF LAB Small Large NFHH WLSKL WSKL PROF
Wage   -1.6 100.0 57.0  32.3  55.6 60.7 26.1 27.4 -1.2 -1.3 -1.5 -1.3 -1.4  -3.1 -2.2
Capital   -1.1  0.0 42.2  66.5  41.9 37.4 63.6 67.0 0.0 -1.3 -1.3 -1.1 -1.2  -0.8 -1.1
Other Income  0.0  0.0 0.8  1.3  2.5 1.9 10.3 5.6 0.0 0.0 0.0 0.0 0.0  0.0 0.0
Total  -1.3 100.0 100.0 100.0  100.0 100.0 100.0 100.0 -1.2 -1.3 -1.3 -1.2 -1.3  -1.3 -1.3
Change in Direct Taxes  0.0 0.0 0.0 1.5 0.0  1.2 1.3
Net Change in Nominal Income  -1.2 -1.3 -1.3 -1.2 -1.3  -1.3 -1.3
 
Agriculture labour households received income only from wages, while small farm 
and non-farm households garner more than 55 percent of their income from wage sources. 
On the other hand, large farm households received almost 67 percent of their income from 
capital returns. The factorial income distribution pattern of the rural household groups 
suggests that a fall in wage income will likely affect the poor household groups (i.e. labour, 
small and non-farm) more than the rich household groups. Similarly, a decline in capital 
income is likely to hurt the rich household groups more than the poor household groups.  
  In the case of urban households, both the professional and skilled worker household 
groups generate more than 60 percent of their income from capital returns. The low skilled 
household group received only 38 percent of their incomes from capital factor. Once again a 
fall in capital income would have deleterious impacts on professional and skilled worker 
household groups (i.e. rich), in contrast to low skilled household groups (i.e. poor).  
 In  the  first simulation, as a result of the decline in labour and capital factor returns, 
income from both wages and capital returns register a sharp decline from the base values. 
Wage and capital income decrease by 9.6 and 10.6 percent respectively, leading to a 10.1   20
percent fall in overall income. Since the direct tax rates remain the same, resulting changes 
in direct tax payments are small. Note that a positive (negative) value indicates a reduction 
(rise) in the income taxes paid and therefore has a positive (negative) impact on net income.  
 In  the  second simulation, wage, capital, and total factor income decline by 9.9, 10.8 
and 10.8 percent, respectively. This reduction in factor income translates into a decline in 
income for all household groups. However, since the direct tax rates were significantly raised 
among existing income tax paying household groups (i.e. non-farm, medium-skilled and 
professional), and new taxes were imposed on large farmer household groups, the resulting 
changes in direct tax amounts were significant. This resulted in a substantial fall in net 
income across the four household groups.  
  In the case of the third simulation, the fall in factor returns was smaller than that of 
the first two simulations, with 1.6 and 1.2 percent reductions in wage and capital income, 
respectively. As a result, overall income fell by 1.31 percent. 
7.4 Consumption  Effects 
The consumption patterns of the seven representative household groups are 
presented in Table 7. All other poor household groups (i.e. agriculture labourer, small farm, 
non-farm), except the low skilled worker households, spend more than 50 percent of their 
disposable income on food items, especially on rice and wheat. On the other hand, rich 
household groups spend roughly 40 percent of their disposable income on food items. 
Similarly, their expenditure on services also accounts for about 40 percent of disposable 
income. It can also be observed that rich household groups spend more income on imported 
commodities compared with their poor counterparts. 
The consumption patterns of the household groups can be summarized as follows:  
•  lower prices for food items will likely benefit the poor households more than the rich 
households; 
•  lower prices for services will likely benefit the rich households relative to poor 
households; and   21
•  lower prices for imports will also likely benefit the rich households compared with 
their poor counterparts. 
Table 7: Consumption patterns by household group  
  Simulation 1 Simulation 2Simulation 3Consumption Share (%) 
  i P ∂   i Q ∂   i P ∂   i Q ∂   i P ∂   i Q ∂   LabourSmallLargeNFHHWLSKL WMSKL PROF
Aman Paddy  -10.3 -0.4  -11.0 -1.4 -1.5 0.4 0.0 0.0 0.0 0.0 0.0  0.0 0.0
Boro Paddy  -10.3 -0.3  -11.3  -1.3 -1.7 0.5 0.0 0.0 0.0 0.0 0.0  0.0  0.0
Grains  -11.4 0.6  -12.1  0.1 -3.5 1.8 0.1 0.2 0.2 0.1 0.1  0.1  0.0
Commercial crops  -10.0 -0.4  -10.7  -0.3 -1.3 0.5 4.5 5.7 5.8 3.6 3.0  2.7  4.4
Livestock  -10.1 0.5  -10.8  -1.6 -1.5 0.6 2.6 3.2 5.1 3.6 5.1  6.7  6.8
Fish  -11.6 0.9  -12.7  -0.6 -1.8 0.5 3.6 4.6 4.5 3.9 3.4  3.2  2.2
Forestry -10.5 -2.4  -11.2  2.9 -1.5 0.4 4.4 4.4 3.5 3.7 2.8 1.7  0.5
Rice Milling  -10.1 -0.1  -11.1  -1.8 -1.5 0.3 47.5 30.1  15.0  33.3 28.4  18.9 7.2 
Ata and Flour   -10.8 0.7  -11.6  -0.2 -2.6 1.2 1.8 1.4 0.8 1.4 1.1  0.8  0.5
Other Food  -11.9 0.7  -14.2  0.4 -3.8 2.0 3.7 5.7 6.7 4.2 4.0  4.6  4.2
Leather  -13.0 3.7  -15.8  1.9 -2.1 1.0 0.3 0.8 0.9 0.7 0.7  1.1  1.7
Clothing  -12.0 7.3  -13.9  8.3 -3.1 2.5 4.8 5.8 6.1 5.4 5.4  5.7  4.9
Ready Made Garment  -13.5 5.1  -15.8  4.0 0.3 1.1 0.4 0.5 0.5 0.4 0.4  0.5  0.4
Tobacco 18.0 -23.7  -10.8  -2.6 -1.0 0.3 2.9 2.9 2.3 2.4 2.1  2.0  1.1
Chemical -9.5 -3.1  -14.6  2.6 -5.3 1.3 1.0 1.1 1.0 1.1 1.3  1.0  0.5
Fertilizer -8.1 -0.7  -10.9  -0.1 -0.9 0.8 0.0 0.0 0.0 0.0 0.0  0.0  0.0
Petroleum   -14.0 -1.7  -19.6  2.1 10.9 2.7 0.3 0.3 0.3 0.4 1.1  1.1  0.6
Machinery -10.0 -5.3  -13.9  5.4 -4.7 0.5 0.4 0.6 0.9 0.8 0.8 0.8  0.5
Miscellaneous Ind.  -6.5 -3.8  -8.4  -0.6 4.1 2.3 3.0 7.3 13.2 5.4 4.8  5.2  5.1
Construction 1.3 -3.9  -11.2  7.0 1.7 1.5 0.0 0.0 0.0 0.0 0.0 0.0  0.0
Utility -4.7 -3.6  -11.3  1.2 -1.8 0.9 0.4 0.6 0.5 0.7 1.6 2.1  1.9
Trade Services  -10.5 -1.0  -11.5  0.1 -1.7 0.6 2.6 5.2  7.5  7.8 8.2  12.1 21.9 
Social Services  -10.2 0.0  -11.1  -1.8 -1.5 0.1 1.2 2.1 3.7 2.4 2.3  3.8  3.5
Public Administration  -9.2 -0.7  -11.1 0.5 -1.0 0.3 0.0 0.0 0.1 0.1 0.1  0.1  0.1
Financial Services  -9.9 -1.1  -11.1  -2.3 -1.4 0.2 6.2 7.1  8.5  7.4 7.9  9.8 11.5 
Other Services  -9.9 -0.5  -11.0  -2.9 -1.3 0.3 8.3 10.4  13.1  11.4 15.6  16.2 20.6 
Total                100.0 100.0 100.0 100.0 100.0  100.0 100.0 
7.5 Welfare  Effects 
The concept of efficiency or welfare serves as a starting point for any policy analysis. 
This is because, unlike a pure theoretical approach where only an ordinal measure of 
alternative states is examined, applied policy analysis employs measures of welfare that 
allows the comparison of changes in welfare arising from certain policy changes. 
  Changes in nominal income, consumer price indices (CPI) and equivalent variations 
(EV) are shown in Table 8. Changes in nominal income for each of the seven household 
groups are found to be negative. This resulted from the reduction in sectoral nominal wages 
and returns to capital, which in turn were brought about by the fall in sectoral incomes. 
Among all households groups, the decline in nominal income was relatively higher for rural 
households than for urban households.    22
Table 8: Impacts on welfare of household groups 
Household Groups   
Welfare Indicators  Rural Urban 
Simulation 1  Labour  Small Large Non-Farm WLSKL WMSKL Professional 
Change in nominal income  -10.4 -10.4 -10.4 -10.2 -10.3 -9.5  -10.0
Change in consumer price index  -9.4 -9.3 -9.3 -9.5 -9.5 -9.6  -9.8
Equivalent variation  -0.9 -1.8 -2.3 -1.9 -1.3 0.5  -0.3
Simulation 2               
Change in nominal income  -10.8 -10.8 -13.1 -12.4 -10.9 -16.3 -15.5
Change in consumer price index  -11.4 -11.4 -11.3 -11.4 -11.5 -11.5 -11.5
Equivalent variation  0.7 1.6 -5.3 -3.7 1.8 -16.9  -25.1
Simulation 3                
Change in nominal income  -1.3 -1.3 -1.3 -1.3 -1.3 -1.2  -1.3
Change in consumer price index  -1.6 -1.4 -1.3 -1.5 -1.6 -1.6  -1.5
Equivalent variation  0.3 0.2 -0.5 0.7 0.6 0.8  1.0
 
  In order to identify the net impact of tariff elimination, the change in nominal income 
must be compared with the change in consumer price index. In general, the change in the 
consumer price index indicates a fall for all groups.  
  By jointly considering the income and price effects, it is possible to capture the 
welfare impacts through the EV measure. Except for medium-skilled households, the EV is 
negative for all household groups under simulation one. This is a manifestation of the fall in 
consumption. Furthermore, the values of the EVs of rural households suggest relatively 
larger losses for the well-off groups (e.g. large farmer and non-farm) when compared with 
the poor household groups (e.g. labour and small farmer). This pattern, however, is reversed 
in urban areas, with the EV of poor (i.e. worker low skilled) falling more than that of rich 
household groups (e.g. medium-skilled and professional). It also appears that welfare losses 
are larger for rural households compared to their urban counterparts.  
  In the case of the second simulation, the reduction in income among the four 
relatively rich households is substantially larger than the reduction in their respective CPIs, 
leading to a decline in their EVs. This results from the imposition of new income taxes on 
large farm households, together with the increase in existing income tax rates. On the other 
hand, the EVs of the three other poor household groups were found to be positive, implying 
that the patterns of welfare changes are progressive. This outcome also suggests that 
ensuring neutrality of government through income tax changes, rather than indirect tax 
replacement, is a desirable option.    23
 In  the  third simulation, the larger decline in CPI values outweighed the nominal 
income fall leading to a positive change in consumption and EV values for all of the seven 
representative household groups. The values of the EVs indicate larger gains for urban 
households compared to rural households. Among urban household groups, the gains 
represent a clear regressive pattern. However, the gains of rural household groups do not 
provide a clear conclusion, although there is some tendency toward a progressive pattern.  
  In summary, the changes in welfare indicate the following patterns: 
•  The welfare losses of tariff elimination (simulations 1 and 2) are larger for rural 
household groups relative to their urban counterparts. The patterns of losses are 
progressive for rural household groups but regressive for urban household groups.  
•  The patterns of welfare changes are progressive when government revenue is 
maintained constant by increasing income taxes (e.g. second simulation). Losses are 
large for rich household groups, while gains are modest for poor household groups.  
•  The main observations are that the welfare gains of tariff rationalization (e.g. third 
simulation) are moderate and accrue more to the urban household groups than the 
rural household groups. For urban household groups, a clear regressive pattern is 
observed, but the pattern is mixed for the rural household groups. 
7.6 Poverty  Incidence 
The FGT (Foster et al, 1984) class of poverty measures was utilized to evaluate the 
effects on poverty among both rural and urban households. Our poverty analysis follows the 
method developed by Decaluwé et al (1999), which requires: (a) explicit proposition of 
income distribution formulation corresponding to each household group’s characteristics; 
and (b) postulation of a unique and constant basket of basic needs based on a poverty line 
whose monetary value is altered by endogenously determined commodity prices. Following 
this methodology, the derivation of poverty profiles for the representative household groups 
is depicted as follows:   24
  The income distribution formulation depends on the “minimum” and “maximum” 
incomes and on the skewness of the distribution. The “Beta” distribution function is used to 
represent the characteristics of the household groups. The implementation of the “Beta” 
distribution requires minimum and maximum incomes within each of the household groups 
and values of shape and skewness parameters (i.e. p and q) of the distribution. The reported 
minimum and maximum incomes and estimates values of p and q parameters for rural and 
urban locations are reported in Table 9. 
  The derived distribution has been used to assess poverty impacts. It is assumed, 
following a policy change, the intra-group distributions shift proportionally due to mean 
income change in order to retain constancy of intra-group distributions. That is, if the mean 
income changes by a factor k, the income of each household within each household group 
changes by the same factor k. Similarly, the minimum and maximum income of each 
household group will also vary. Income effects of simulations are provided in Table 9. 
  The per capita income of each household group is compared with the poverty line to 
derive poverty profiles. Two poverty lines applicable for rural and urban locations have been 
defined to capture price and other characteristics. The poverty lines are determined by a 
basket of quantities of commodities reflecting basic needs. Although the basket remains 
invariant under different simulations, commodity price changes alter the monetary values of 
poverty lines. For instance, a rise in commodity prices will shift the poverty line to the right 
(compared to the base case) and vice versa.  
  In the base case almost 53 percent of rural populations was poor, compared to 
around 28 percent for urban areas. This indicates that the incidence of poverty is 
significantly higher in rural areas.    25
Table 9: Poverty incidence by location  
Income (Tk per capita per month)  Population Beta  Poverty Incidence 
  Minimum Maximum Mean Poverty LineShare (%) p  q  Headcount P0 Gap P1 Severity P2 
Rural                     
Base  17.0  9140  697  650  78.7  2.9 37 53.5  19.7  9.9 
Simulation 1  15.2  8194  625  585  78.7  2.9 37 -0.5  -0.7  -0.8 
Simulation 2 15.2  8164  625  566  78.7  2.9 37 (-3.8)  (-4.7)  (-5.3) 
Simulation 3 16.8  9021  670  637  78.7  2.9 37 (-0.6)  (-0.9)  (-1.2) 
Urban                        
Base 73.0  26533  1359  725  21.3 1.7 33 28.7  0.1  0.1 
Simulation 1  66.0  23898  1224 653  21.3  1.7 33 -1.1  -3.9  -4.3 
Simulation 2  66.0  23822  1220 631  21.3  1.7 33 (-4.3)  (-1.4)  (-1.6) 
Simulation 3  72.0  26194  1342 716  21.3  1.7 33 -0.1  -0.1  -0.1 
 
  The impact of tariff elimination and rationalization is transmitted through changes in 
the incomes of the representative household groups and commodity prices. Income and 
price changes alter the minimum and maximum incomes within each household group, as 
well as the rural and urban poverty lines. The estimated post-simulation values of the 
minimum and maximum incomes and the poverty lines are reported in Table 9. The changes 
in the values of minimum and maximum incomes and poverty lines are significantly different 
under the base and simulation scenario. The estimated income and price values are then 
incorporated in the FGT formulation to derive the post-simulation poverty profiles. The 
impacts are summarized below: 
  The incidence of rural poverty, as measured by the headcount ratio, increased by 0.5 
percentage points under simulation one. This suggests that around 0.5 percent of the 
population would slip into poverty as a result of the complete elimination of tariffs with a 
compensatory adjustment in production taxes. In contrast, rural poverty decreased quite 
substantially (i.e. 3.8%) in the case of the second simulation. This is due to the positive 
consumption/welfare variation of the two rural household groups (labour and small farmer) to 
which the majority of rural households belong. Similarly, the rural poverty situation also 
improved under the third simulation (e.g. headcount dropped by 0.59 %). This is attributed to 
the consumption increase of most rural household groups. Moreover, the other two 
measures of poverty (poverty gap and severity) suggest that these also improve for the rural 
poor in the second and third simulations.    26
  On the other hand, urban poverty was observed to have deteriorated under first and 
third simulations, with the largest increase in the first simulation. These results suggest that 
some households have slipped into poverty, whereas those who were initially poor have, in 
general, become relatively more impoverished (as indicated by the poverty gap and 
severity). In the second simulation, urban poverty is reduced by 4.3 percent due to the 
consumption increase among low skilled households (who account for 70% of urban 
households). Similarly, the reduction in the poverty gap (1.4%) and severity (1.6%) suggest 
an improved poverty situation for those who are still poor.  
  The main observation is that rural poverty, as measured by headcount ratio, is 
observed to decline due to tariff-income tax reforms (i.e. simulation 2) and tariff 
rationalization (i.e. simulation 3). Furthermore, the poverty gap and severity have also 
improved in rural areas. In contrast, the rural poverty situation worsened in the case of tariff-
production tax reforms (i.e. simulation 1). 
  Finally, the urban poverty headcount has worsened (i.e. first and third simulations). 
The poverty gap and severity have also increased, implying that the benefits of tariff 
rationalization accrue more to urban rich household groups than to their poorer counterparts. 
Under the second simulation, urban poverty has improved, and the improvement in the 
poverty gap and severity resulted in a better poverty profile for the urban poor.   
8 Concluding  Observations 
  Three simulations were conducted to assess the welfare and poverty impacts of tariff 
reforms on the seven representative household groups using EV and FGT measures. These 
are the main findings: 
8.1 Welfare  Effects 
Welfare losses are larger for rural household groups relative to their urban 
counterparts (e.g. first simulation). The patterns of losses are progressive for rural household 
groups but regressive for urban household groups. The patterns of welfare changes are   27
progressive when neutrality of government revenue is ensured by increasing income tax 
(e.g. second simulation). Losses are large for rich households, while gains are moderate for 
poor household groups. The main observations are that the welfare gains of tariff 
rationalization (e.g. third simulation) are moderate and accrue more to the urban household 
groups than the rural households. A clear regressive pattern is observed among the urban 
household groups, but the pattern is ambiguous for the rural household groups. 
8.2 Poverty  Incidence 
The prime observation is that rural poverty, as measured by the headcount ratio, 
declines due to tariff-income tax reforms (simulation 2) and tariff rationalization (simulation 
3). Similarly, the gap and severity among the rural poor improve, indicating a better poverty 
profile. In contrast, the rural poverty situation worsened in the case of tariff-production tax 
reforms (simulation 1). 
  The urban poverty headcount, gap and severity all worsen in the first and third 
simulations. This confirms that the benefits of tariff rationalization accrue more to the urban 
rich household groups compared to their poorer counterparts. Under the second simulation, 
urban poverty improves.     28
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Table A1: Tariff rates under various simulations 
Sectors Base  Rate Simulation  1 Simulation 2  Simulation 3
Grains  0.165 0.00 0.00  0.0750
Commercial crop  0.072 0.00 0.00  0.0750
Rice Milling  0.034 0.00 0.00  0.0750
Ata Milling  0.122 0.00 0.00 0.0750
Other Food  0.374 0.00 0.00 0.1519
Tobacco 0.020 0.00 0.00  0.1519
Clothing  0.244 0.00 0.00  0.1519
Ready Made Garment  0.030 0.00 0.00  0.1519
Chemical 0.210 0.00 0.00  0.1046
Fertilizer 0.001 0.00 0.00 0.1046
Petroleum Product  0.472 0.00 0.00  0.1046
Machinery 0.179 0.00 0.00  0.1046
Miscellaneous Industry  0.067 0.00 0.00 0.1046
Adjustment in Indirect Tax Rate  55 percent (existing sectors) & 
Construction sector by 11%   Construction
 sector by 3%
Adjustment in Direct Tax Rate 
Non-farm: 2.7 
(300%) 





Average 0.153      0.110 
Maximum 0.472      0.152 
Minimum 0.001      0.075 
Standard Deviation  0.144      0.032 
Variance 0.021      0.001 
   
Note: Direct tax rates refer to rates based on total personal income bases and not taxable income 
base which is substantially lower than the base of personal income due to various types of 
exemptions, deductions, credit etc. known as “tax loop holes”. Figures in parentheses denote increase 
in rates over the base values.   30
Table A2: Production and factor market 
 Gross  output  Share  % VAL/GO
VAL
 Share %Capital ShareLabour Share  Total
Aman Paddy  100.9  3.34 59.7 3.90 38.26 61.74 100.00
Boro Paddy  127.1  4.20 54.0 4.44 43.61 56.39 100.00
Grains 12.1  0.40 47.7 0.38 40.19 59.81 100.00
Commercial crops  125.0  4.13 52.8 4.28 65.50 34.50 100.00
Livestock 117.9  3.90 58.7 4.48 46.83 53.17 100.00
Fish 75.6  2.50 44.2 2.16 91.24 8.76 100.00
Forestry 81.6  2.70 50.7 2.68 74.36 25.64 100.00
Rice Milling  321.7  10.64 29.1 6.07 95.67 4.33 100.00
Ata and Flour   23.6  0.78 32.6 0.50 95.52 4.48 100.00
Other Food  95.0  3.14 27.1 1.67 84.09 15.91 100.00
Leather 31.5  1.04 30.7 0.63 80.25 19.75 100.00
Clothing 142.8  4.72 42.0 3.89 48.09 51.91 100.00
Ready Made Garment  98.0  3.24 47.2 3.00 55.43 44.57 100.00
Tobacco  20.1 0.67 48.8 0.64 73.82 26.18 100.00
Chemical  37.3 1.23 24.8 0.60 37.73 62.27 100.00
Fertilizer 16.3  0.54 28.4 0.30 54.24 45.76 100.00
Petroleum   26.8 0.89 51.4 0.89 90.26 9.74 100.00
Machinery  77.6 2.57 31.8 1.60 74.94 25.06 100.00
Miscellaneous Ind.  76.7  2.53 48.0 2.38 60.48 39.52 100.00
Construction 234.1  7.74 37.1 5.63 68.66 31.34 100.00
Utility 54.6  1.80 79.7 2.81 81.72 18.28 100.00
Trade Services  571.1  18.88 62.0 22.93 21.54 78.46 100.00
Social Services  83.3  2.75 73.4 3.96 49.04 50.96 100.00
Public Administration  59.5  1.97 69.8 2.69 19.05 80.95 100.00
Financial Services  166.7  5.51 56.4 6.08 74.36 25.64 100.00
Other Services  248.1  8.20 71.2 11.44 62.41 37.59 100.00
Total 3024.9  100.00 100.00 53.68 46.32 100.00
  Factor Share (%)  
 Labour  Capital  
Aman Paddy  5.20  2.78  
Boro Paddy  5.41  3.61  
Grains 0.48  0.28  
Commercial crops  3.19  5.22  
Livestock 5.14  3.91  
Fish 0.41  3.68  
Forestry 1.48  3.71  
Rice Milling  0.57  10.81  
Ata and Flour   0.05  0.89  
Other Food  0.57  2.62  
Leather 0.27  0.94  
Clothing 4.35  3.48  
Ready Made Garment  2.88  3.09  
Tobacco  0.36 0.88  
Chemical  0.81 0.42  
Fertilizer 0.30  0.30  
Petroleum   0.19 1.50  
Machinery  0.86 2.23  
Miscellaneous Ind.  2.03  2.68  
Construction 3.81  7.20  
Utility 1.11  4.28  
Trade Services  38.84  9.20  
Social Services  4.35  3.61  
Public Administration  4.70  0.95  
Financial Services  3.37  8.43  
Other Services  9.28  13.30  
Total 100.00  100.00    31
Table A3: Factor returns and factor income by sectors 
  Simulation 1  Simulation 2  Simulation 3 
  i PVA ∂   i FY ∂   i r ∂   i w ∂   i PVA ∂ i FY ∂ i r ∂   i w ∂   i PVA ∂   i FY ∂   i r ∂   i w ∂  
Aman Paddy  -10.49 -10.59 -10.53 -10.63 -10.82 -12.40 -12.40 -12.40 -1.315  -1.18 -1.12 -1.21
Boro Paddy  -10.51 -10.53 -10.47 -10.57 -10.82 -12.65 -12.65 -12.65 -1.324 -1.42 -1.38 -1.46
Grains  -10.60 -11.63 -11.62 -11.63 -10.89 -12.84 -12.87 -12.81 -1.337  -3.43 -3.39 -3.46
Commercial crops  -10.47 -10.07  -9.99 -10.22 -10.76 -10.84 -10.81 -10.90 -1.346 -0.81 -0.77 -0.87
Livestock  -10.13 -9.52 -9.27 -9.74 -10.54 -12.26 -12.12 -12.38 -1.262 -1.01 -0.93 -1.08
Fish  -10.59 -7.56 -7.54 -7.72 -10.82 -9.79 -9.78 -9.84 -1.398 -0.99 -0.98 -1.09
Forestry  -10.65 -12.61 -12.62 -12.56 -10.88 -8.74 -8.76 -8.64 -1.389 -2.03 -2.02 -2.06
Rice  Milling  -10.60 -9.98 -9.97 -10.24 -10.82 -12.78 -12.77 -12.88 -1.406  -1.33 -1.33 -1.43
Ata and Flour   -10.63 -10.35 -10.35 -10.14 -10.84 -12.26 -12.26 -12.17 -1.411 -2.03 -2.03 -2.03
Other Food  -10.63 -11.77 -11.77 -11.74 -10.86 -13.34 -13.35 -13.25 -1.396 -2.29 -2.28 -2.34
Leather  -10.64  -2.09 -2.10 -1.99 -10.87 -4.22 -4.24 -4.09 -1.392 -0.29 -0.28 -0.31
Clothing  -10.59  -5.83 -5.82 -5.85 -10.90 -6.12 -6.16 -6.08 -1.342 -1.08 -1.05 -1.12
Ready Made Garment  -9.82  5.40 5.88 4.81 -10.32 5.68 5.98 5.30 -1.222 0.74 0.84 0.62
Tobacco  -10.53 -31.14 -31.11 -31.26 -10.80 -13.12 -13.11 -13.17 -1.364  -1.12 -1.09 -1.20
Chemical  -10.53 -18.97 -18.92 -19.00 -10.92 -13.63 -13.67 -13.59 -1.322  -5.43 -5.38 -5.46
Fertilizer  -10.61 -6.84 -6.84 -6.82 -10.93 -10.21 -10.26 -10.13 -1.353 -0.13 -0.12 -0.14
Petroleum   -10.63 -24.50 -24.50 -24.46 -10.85 -20.21 -20.22 -20.13 -1.405 -11.38 -11.37 -11.41
Machinery  -10.64 -21.02 -21.02 -21.00 -10.89 -10.54 -10.57 -10.45 -1.385  -6.67 -6.65 -6.71
Miscellaneous Ind.  -10.54 -11.50 -11.45 -11.56 -10.83 -7.57 -7.57 -7.57 -1.349 3.87 3.91 3.82
Construction  -10.64 -12.96 -12.96 -12.94 -10.89 -5.18 -5.21 -5.10 -1.379 -2.80 -2.78 -2.84
Utility  -10.61 -13.34 -13.33 -13.36 -10.87 -10.54 -10.56 -10.42 -1.39 -1.17 -1.15 -1.23
Trade Services  -10.67 -11.25 -11.27 -11.24 -10.99 -11.60 -11.69 -11.58 -1.322 -1.31 -1.26 -1.32
Social Services  -10.43 -10.07  -9.97 -10.16 -10.86 -12.82 -12.83 -12.80 -1.324 -1.47 -1.43 -1.51
Public  Administration  -10.51 -9.22 -9.16 -9.23 -10.99 -10.74 -10.83 -10.72 -1.289 -0.56 -0.49 -0.57
Financial Services  -10.60 -11.13 -11.12 -11.16 -10.89 -13.21 -13.24 -13.12 -1.378 -1.20 -1.18 -1.26
Other Services  -10.48 -10.10 -10.03 -10.22 -10.79 -13.75 -13.73 -13.77 -1.342 -1.06 -1.03 -1.12
 